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ABSTRACT

Lee, G. B.. Hartman, G. L., and Lim, §. M. 1996. Brown spot severity and yield of soybeans
regenerated from calli resistant lo a host-specific pathotoxin produced by Septoria glycines.
Plant Dis. 80:408-413.

Regencerated soybean lines from the Ry 1o R; generations were field-evaluated for their reac-
tions to Seproria glycines, the brown spot pathogen, from 1991 1o 1994. The regenerated lines
from cvs. BSR201, Fayette, and L8EP-1615 were selected from calli resistant to a host-specific
pathotoxin produced by §. glycines. Selected resistant plants to the pathogen from the R; gen-
eration produced R, progeny thal were resistant, intermediate and susceptible in their reaction
to 8. glycines in 1991 In 1992, 1993, and 1994 among the R, to Ry generations, brown spot
reactioh was only intermediate and susceptible. F; families obtained from a cross between R,
regenerants and BSR201 had low heritability (23%) for resistance 10 8. glycines. Lines in the
R; or R, generation, obtained onginally from plants regenerated Irom calli of BSR201 that had
intermediate and susceptible reactions to §. giyeines in 1992, and five commercial soybean
cultivars were evaluated for brown spot resistance, maturity, and yield in 1993 and 1994 Area-
under the disease progress curve (AUDPC), maturity, and yield varied among entries. The 10
lines selected with un intermediate reaction had lower AUDPC, matwred later. and had higher
yields than the nine susceptible lines. Three regenerated lines, 2728, 2733, and 2734, had sig-
aificantly (P = 0.05) lower AUDPC, later maturity, and higher yields than the other regenerated
lines. AUDPC was significantly (P = 0.01) negatively correlated to yield (r = —0.29), to plant
height {r = —0.74) and number of nodes (r = ~(.39); but positively correlated to pods having 0
seed (r=0.44) and two seeds (r = (0.49).

Brown spot of soybeans, Glyeine max
(L.) Merr,, caused by Septeria glycines
Hemmi, is the most prevalent foliar discase
of soybeans in [linois (4,19). Brown spot
causes significant yield losses lo soybeans
(12,18,26,28). Commercial cultivars, plant
introductions, and wild Glycine spp. have
been tested for resistance lo 8. glycines
(11,13,27,29). Resistance to brown spot
was detected in two accessions of . ¢lan-

tabacina (Labill) Benth. {13). Some de-
gree of resistance was detected in 19 lines
of G. max in Russia (29). Immunity or
single gene resistance in soybeans to S
glycines has not been reported.

Rapidly spreading leaf chlorosis is a
symptom of brown spot that may be

caused by a diffusible substance produced
by the fungus (14), A pathotoxin from
fungat culture filtrates was purified and
partially characterized (21). The toxin was
host-specific and caused brown spot symp-
toms on soybean cotyledons and leaves
(21). This suggested that brown spot
symptloms may be closely related to the
hest-specific pathotoxin produced by §.
phycines.

Resistance to brown spot has been diffi-
cult to find by conventional screening
methods. One thousand soybean plant in-
troductions were field screened and all
were classified as susceptible to 8 gly-
cines, with >75% leafl area diseased (11).
For diseases like brown spot, for which
sources of resistance have been difficult to
find, somaclonal variation and in vitro se-
lection with pathotoxic culture filtrates
have been used for developing disease-
resistant plants (1,6-8,22). Soybean plants
with resistance to §. glycines were selected
by means of a pathotoxic culture filtrate of
S. glyeines from cultured cells of cultivars
susceplible to brown spot (22). The prog-
enies of these regenerated plants had some
level of brown spot resistance in the feld
(22). In this study, the progenies of those
regenerated plants were tested for their
brown spot reaction in the Ry to R, gen-
crations. In addition, selections from the
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Table 1. Generation advancement of soybean lines obtained from calli of ¢vs. BSR201, Fayette, and
LE6P-1615. selecied for resistance 10 a pathotoxin produced by Seproria glycines

BSR201 Fayette L86P-1615
Plants Plants Plants
Year® Generation or rows Generation orrows  (Generation Or rOWs
1988 Ry 5 Ry 1€ Ry 2
1989 R, = R, - R, -
R- B3z
1990 R, - R, = =
R, 1,651¢
1991 Ry - Ry - R, -
Ry 1,134¢
1992 Rsand Rs 1,046° Ry 136° R, 936¢
Rs 317
F; and Fy 460-
1993 Rsand R, 100# R 167 Rs 14¢
Fs 1,5449¢
Fy 96°
1994 R;and R; e Ry 14¢ R 15¢
F;s 20¢

* Regenerated lines in 1988 1o 1990 were previously advanced (22).
? Generation number.

¢ Number of plants evaluated following field inoculation.

9 Unknown number of plants advanced.

¢ Number of rows evaluated following field inoculation.



Rs and R; generations were evaluated for
vield and brown spot resistance.

MATERIALS AND METHODS

Source of regenerants. The R; 1o R,
lines used were advanced from R; lines
reported o have resistance to S, glyeines,
based on reaction of calli to the toxin pro-
duced by Lhis fungus (22). The R; 10 R;
progeny of regenerated lines and F, to Fs
progeny of crosses belween regenerated
lines from cv. BSR201 and BSR201 (Table
1) were tested for resistance to S. glhycines
in the field,

Evaluation of resistance. From 1991 (o
1994, seeds were collected from plants
that had a resistant or intermediate reaction
to brown spot. Seeds from each plant were
sown in a single row the following year.
The cvs. BSR201, Fayette, and L86P-1615
were used as checks each year. Seeds were
planted in 2.4-m rows on 28 May 1991, 19
May 1992, 17 May 1993, and 20 May
1994, Plants at growth stages V2 to V6 (5)
were noculated with 8. glycines by means
of a pressurized sprayer (5.6 kg/em’) on
28 June, and 2 and 15 July 1991; 15 and
29 June and 10 July 1992; 22 Junc 1993;
and 27 June and 19 July 1994, Inoculum
was produced by growing S. glycines on
polato dextrose agar (PDA) for 2 weeks at
24 + 2°C. Cultures were macerated in a
blender with tap water for | 1o 2 min and
adjusted to 10° conidia/ml. Disease sever-
ity was rated using a modified Horsfall-
Barratt scale based on visual observations
of the proportion of leaf area diseased (9,
17). Disease severity and plant growth
stage were evaluated weekly for 5 to 7
weeks, Reactions of individual regencrants
or plant rows were classified into three
categories based on percentage of leaf area
diseased: resistance = 0 to 6%; intermedi-
ate = 7 1o 25%; and susceptible = >25%.

Heritability test. R, plants from
BRS8201 calli that had resistance to S. gly-
cines were pollinated with BSR201 in the
greenhouse in 1990. Seeds of the F, gen-
eration (R;F,) were advanced to the F
generation (R;3F:) in the field in 1992,
Eighty-three F, families (R4F;) were ran-
domly selected and seeds were planted
along with BSR201 at the rate of 25 seeds
per 75-cm row on 17 May 1993. The ex-
periment was arranged in randemized
complete block design with two replica-
tions. Inoculation method, time of inocu-
lations, and rating scale were the same as
previously described for the resistance
cvaluation in 1993. A total of 1,549 plants
were individually evaluated for brown spot
severity at growth stage R6. Severity data
for individual plants in the 83 families
were analyzed by analysis of variance.
Genetic vartability, phenotypic variability,
and heritability were estimated as follows:
$'G = [(¥E+ r $°G) - $*E)r, 8P = G +
s'E, and I* = s*G | 'P, respectively, where
$’G is genetic variability, s°F is environ-
mental variabilily, s*P is phenotypic vari-
ability, and k” is heritability (16).

Evaluation of resistance and yield.
Based on field evaluations in 1992, seeds
from 10 plants that had an intermediate
reaction to §. glvcines and nine plants that
were susceptible from the Rs and R, gen-
erations from BSR201 calli were selected
and planted along with five commercial
evs. (Asgrow A2943, BSR201, Burlison,
Kenwood, and Sturdy) in 3.6-m-long two-
row plots, with a distance between rows of
76 cm, in a continuous soybean cropping
field on 19 May 1993, After germination,
rows were trimmed to a length of 2.4 m.
All plots were inoculated with a suspen-
sion of 10" conidia/ml concentration by
means of a pressurized sprayer (5.6 kg/
cm?). Preparation of inoculum was the

‘Table 2. Field evaluation of brown spot in different generations of soybean lines regencrated from
calli that were selected for resistance to a pathotoxin produced by Seproria glycines

Generation Plants Rows Reaction (percentage)®
Year and source® evaluated evaluated Resistant Intermediate Susceptible
1991  R4PI1 1,134 45 [485(13)  890° (78) 96° (9}
BSR201 28 1 ¢] 25°(89) 311
1992 R,P2 936 36 o 2259 854° (91)
R,P] 291 15 0 145 (5) 277 (95)
R4P3 136 5 4] 145 (10) 1225 (90)
RsPl 755 80 (0] 9= () 746 (99)
F;P1 330 18 0 115(3) 319%(97)
BSR201] 63 2 0 0 63° (100}
1993  R,P2 0 34 0 2%(6) 329(94)
RsP1 (4] 32 0 24(6) 309 (94)
R.P3 0 16 0 5%(31) 119(6%)
RgP1 0 68 0 344 659 (96)
Check cultivars® (V] 15 0 0 159 ¢10m

* Ry 10 R, indicates the number of selfed generations from organogenic cultures. F; indicates genera-
tion of a cross between a regenerated line with BSR201. Pl indicates calli were derived from
BSR201. P2 indicates calli were derived from L86P-1615. P3 indicates calli were derived from

Fayette.

" Resistant = | t0 6% intermediate = 7 to 25%: susceptible = > 25% of leafl areq affected,

¢ Total number of plants evaluated.
4 Total number of rows evaluated.
* Cvs. BSR201, Fayeltz, and LB6P-1615.

same as described previously. Entries were
replicated three times in a randomized
complete block design. The percentage of
discase severity and the growth stages
were visually estimated on a whole plot
basis weekly from 7 July to | September,
The area under disease progress curve
(AUDPC) was calculated as: T Ni=1 ((R,
+ Ri+ 1/2)(, + 1 ), where 1, = day of
evaluation f, R; = percentage of disease
severity at evaluation {, and { = one to
eight evaluations (20). After maturity all
plants in rows were harvested and dried at
37°C for 72 h to 8% moisture. Yields were
adjusted to 13% moisture,

In 1994, the same 24 entries as in 1993
were planted in 4.8-m long four-row plots
in a soybean-corn rotation field and in a
continuous soybean cropping field. Afier
seed pgermination, plant rows were
trimmed (0 3.6 m. A split-plot randomized
complete block design was used with three
replications. The inoculared and noninocu-
lated plots were arranged as main plots
and the 24 lines/cultivars were arranged as
subplots. Plants were inoculated with a
suspension of 10° conidia’ml concentra-
tion as described previously. Noninocu-
lated plots were sprayed with five applica-
tions of benomyl (Benlate 50% WP for-
mulation: methyl 1-[butylcarbamoyl]-2-
benzimidazolecarbamate) applied at 1.1
kg/ha using 280 liters of water per ha. Dis-
ease severity was rated weekly on whole
plots from 21 July to 31 August using the
modified Horsfall-Barratt scale, AUDPC
was calculated as described previously. At
maturity, height and number of nodes on
the main stem were recorded for 10 plants
from each plot. Twenty plants in each plot
for five regenerated lines (three best lines
and rwo worst lines for AUDPC based on
1993 data) and BSR201 were sampled af-
ter maturity. All pods were removed and
separated to determine the number of
seeds per pod. The center two rows of all
plots were harvested, dried, and weighed
for yield as described previously, Data

30 —=— BgAR201
—O—  85{Faystia)
25 —®— PFE(LEEP-1615)
R7{ESR201)

Brown spol severity (%)
]

e L s I N s
1] 10 a0 30 40 50

RZ R Re RS RS
Days after inoculation and growth stage

Fig. 1. Brown spot progress curves for soybean
cv. BSR20! and soybean lines in the Rg (from
calli of LBGP-1615), Rq (from calli of Fayette),
and R; (from calli of BSR201) generations afier
inoculation with Septoria glycines in the field
in 1994,
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Table 3. Field evaluation of brown spot on soybean cv. BSR201 regenerated lines that were selected were analyzed by analysis of variance,

one generation earlier based on their reaction to Septoria glycines® Entries were divided into two groups, in-

Reaction (percentage) oculated and noninoculated plots, and the

g ) - means were separated by Fisher's pro-
Reaction' Generation® No. of rows Intermediate Susceptible tected least significant difference and
Intermediate Rs 293 429(14) 251 (B6) group mean comparison.
Intermediate F, 51 EEC)] 50 (96)
Intermediate Fs 4 4 (1005 0(0) RESULTS
Susceptible R; 24 01(0) 24(100) Evaluation of resistance. In 1991, 148
Susceptible F, 45 0{» 45 (100) 2 ;
Susceptible P P 0(0) 5(100) r._:l_f 1,134 R‘., generation p!ams were classi-
Susceptible BSR201 14 0(0) 14 (100) fied as resistant, 890 as intermediate, and
96 alon ith 1 as susceptible
* Disease severily based on ratings at growth siages Ry to R from 1992 to 1994, & with BER2. a4 ‘suscepdl
: ; ; (Table 2). In 1992, 1 to 10% of the regen-
" Intermediate = 7 to 25% and susceptible = >25% leaf area discased. R s 25 ,
¢ Ry i the fifth-selfed generation. Fy and Fj are the fourth- and fifth-selfed generations from R, and  crants had an intermediate reaction, and all
R; regenerants, respectively, crossed to BSR201. Ry, Fy, and F; generations were evaluated in 1992, the rest were susceptible. as was BSR201
1993, and 1994, respectively, (Table 2). In 1993, no plants were rated
4 Total number of rows evaluated. resistant (Table 23 Only 4 to 31% of the

150 rows in the different generations had
an intermediate reaction, and all the rest
including the check cultivars were suscep-
Table 4. Area under disease progress curve (AUDPC} and relative rank, maturity date, and vield and tible (Table 2). The disease classification
relative rank for 19 soybean lines regenerated from organogenic cultures of cv. BSR2(H and five of regenerants varied based on the source
commercial cultivars incculated with Seproria glycines in the field in 1993 of parental calli. For example, regenerants

AUDPC Yield in the R, and R generations from calli of
) . T ; _—— Fayette and LB6P-1615 had more plants
Lines/cultivars Value Rank Matarity date  Kg/ha Rank with an intermediate reaction (10 and 9%,
Intermediate* respectively) than those from BSR201 in
2322 1599 5 Sept. 14 3,172 7 the R and Ry generations in 1992 and
2335 1630 7 Sept. 13 2972 17 1993 (Table 2).
235‘; :gg? Ig gep:‘ :; ;é:‘; :i BSR201 and three lines selected based
gggl 1649 < S:SI: 14 2:991 15 on an intermed'iate reaction that were de-
2700 1652 9 Sept. 14 3,156 g rived from calli of cvs, BSR201, Fayette,
2709 1574 4 Sepl. 14 3,123 11 and L86P-1615 had slow disease devel-
2728 1292 3 Sept. 19 3,185 6 opment in 1994 until 38 days after inocu-
2733 1290 2 Sept. 18 3511 2 lation, at which time brown spot grearly
2734 1242 1 Sept. 20 3013 13 increased (after growth stage R5) (Fig. 1).
Sisoeniiih Disease progress curves for BSR201 and
228}’: 1735 ¥ Sepl. 12 3159 3 the three hm?s were similar until growth
2384 1763 1o Sept. 11 1811 21 stage R'S, After g;owfth stage RS all se-
2335 1811 24 Sept. 11 2.836 ) lected lines had significantly (P = 0.01)
2330 1786 22 Sepl. 10 2,954 18 lower disease severity than BSR201 (Fig.
2442 1713 15 Sept. 10 2,793 24 1)
2447 1725 16 Sept 11 2,977 16 The Ry, Fy, and Fs lines selected for sus-
25 1796 23 Sept. lg 3»35§ 3‘: ceptibility in the previous year were sus-
;23% :gg‘; %3 ;:I“L ig ;?g; :(-] ceplible the next year. R and F, lines se-
= P ; lected for their intermediate reaction in the
Check cultivars previous year varied from intermediate 1o
ASG2943 1666 1 Sept. 18 3412 4 susceptible, while Fs lines from the inter-
BSR201 1739 18 Sept 14 2,928 20 mediate reaction in the previous year were
Burlison 1695 13 Sept. 17 1,450 3 mtermediate the next year (Table 3).
Kenwood 1778 21 Sept 14 3,672 1 Heritability test. The mean square vari-
Sturdy 1714 20 Sept. 10 3.203 3 ance for 83 R;F; families was 27 and the
error mean square variance was 17, The
FLSEF 0 20 genelic variance was 5, environmental
Means variance was 17, :’md phenotypic variance
Iniermediate/ 10 lines 1521 Sept. 15 3135 was 22. Heritability of disease resistance
Susceptible/9 lines 1742 Sept. 11 2,939 in R,F; families was 23% of the total ge-
Check cultivars 1730 Sept. 15 3,333 netic variance.
Three lowest AUDPC lines® 1274 Sept. 19 3,268 Evaluation of resistance and yield. In
) 1993, AUDPC varied among the enlries
Comparisons , from 1.242 10 1811 (Table 4). Mean
Inlcrmcd?atc vs. susceptible 0.01¢ 0.01 .01 AUDPC of the 10 intermediate lines was
Intermediate vs. checks 0.01 NS¢ 0.1 -
Susceptible vs, checks NS’ 0.01 001 significantly (P = 0.01) less than the mean
Three lowest AUDPC lines vs. BSR20L 0,01 0.01 0.01 AUDPC of the nine susceptible lines and

the five check cultivars. Maturity also var-

¢ Intermediate = 10 lines with intermediate reaction from progenies of Rs and R, generations. ied among the entries from 10 to 20 Sep-

? Susceptible = nine lines with susceptible reaction from progenies of R, and R, generations.

¢ Fisher's protected least significant difference (P = 0.05). tember (Table 4). The mt.crmet?hale ]}nef.
¢ Three lowest AUDPC lines = 2728, 2733, and 2734 matured later 1h_an ﬂ_le : susceptible lines,
¢ Means differ significanily at P = .01. but had a maturity similar to that of the
! Not significant. five check cultivars. Yield also varied

410 Plant Disease / Vol. 80 No. 4



among the entries from 2,793 to 3,672 kg/
ha (Table 4}. Average yields of the 10 in-
termediate lines (3,135 kg/ha) was signifi-
cantly (P = 0.01) higher than the average
yield of 2,939 kg/ha for the nine suscepti-
ble lines (Table 4). Yields of three lowest
AUDPC lines were significantly (P =0.01)
higher than that of BSR201.

When benomyl was used 1o reduce
brown spot severily, maturity and yield
varicd among entries in 1994 (Table 5).
The AUDPC of the 10 intermediate lines
was similar to that of the nine susceptible
lines and the five check cultivars. Days to
maturity of the 10 intermediate lines were
delayed by 6 days compared with the sus-
ceptible lines and BSR201, The 10 inter-
mediate lines had a yield similar to that of
the nine susceptible lines and the five
check cultivars. BSR201 ranked 14th for
yield and had a yield similar to that of the
three lowest AUDPC lines.

In the inoculated trial in 1994, mean
AUDPC of the 10 intermediate lines was
significantly (£ = 0.01) lower than mean
AUDPC of the nine susceptible lines and
mean AUDPC of the five check cultivars
(Table 6). BSR201 ranked 18th for
AUDPC among 24 entries. The 10 inter-
mediate lines matured later than the nine
susceptible lines and BSR201. Three lines
(2728, 2733, and 2734) had significantly
(P = 0.01) lowest AUDPC compared with
the other intermediate and susceptible
lines. and check cultivars. Yields of the 10
intermediate lings were significantly (P =
0.01) higher than those of the nine suscep-
tible lines and BSR201, but were similar to
the five check cultivars.

When comparing AUDPC between the
inoculated and fungicide-protected plots,
the AUDPC in the inoculated plots for the
10 intermediate lines was less than that of
the nin¢ susceptible lines and the five
check cultivars (Table 7). Days to maturity
increased for plants in fungicide-protected
plots compared with inoculated plots with
BSR20! having the grestest difference.
The yield loss of the 10 intermediate lines
was lower than that of the nine susceptible
lines and the five check cultivars. BSR201
had 16% less yield in the inoculated trial
than in the protected trial.

AUDPC was significantly (P = 0.01)
negatively correlated to yield (r = -0.29),
to plant height (r = =0.74) and number of
nodes (r =-0.39); but positively correlated
to pods having 0 seed (r = 0.44) and two
seeds (r = 0.49).

DISCUSSION

Pathotoxins have been used for the se-
lection of in vitro resistance for alfalfa,
corm, potato, soybean, and tobacco (1,6-8,
22,24). In vitro selection and regeneration
of resistant soybean plants to 5. glvcires in
the R; and Ry generations were reported
under field screening (22). Regenerated
plants when inoculated with S. glycines at
growth stage V3 had no brown spot until

growth stage R6. All resistant plants were
shorter, and varied in maturity and sterility
(22). Selection of both resistant and sus-
ceptible regenerated plants produced prog-
eny that varied in resistance to 5. glveines
(22}. In our study, the regenerants from the
R; to R; generations differed from the R,
and Ry generations in resistance to brown
spol. Brown spot resistance was not ob-
served in the Ry o Ry generations irom
1992 to 1994 although a few plants were
classified gs resistant in 1991. The grow-
ing season in 1991 was drier than that of
other years, which reduced the severity of
brown spot. Lines susceptible to brown
spot produced susceptible progeny the
next year whereas lines intermediate to
brown spot produced progenies that varied
from intermediate to susceptible. Varia-
tions for other charactenistics, including
plant height, maturity, and sterility, were

detected only from calli of immature em-
bryo selections in a limited number of
families. The level of brown spol resis-
tance reported in the R; and R; generations
derived from immature organogenesis (22)
was not maintained in advanced genera-
tions.

In order for in vitro selection to be suc-
cessful, 1raits should be heritable. This has
not, however, always been true, since resis-
tant variants expressed in culture were not
always resistant in regenerated plants (3,
25). In addition. other traits have been
shown to be lost upon regeneration (2,15).
In our study, most of the selected lines in
the R; generation were susceptible to S
glycines. Also a few of the selected lines
from calli of immature seeds of BSR201
were not stable for resistance to S. gly-
cines, or for maturity and sterility. Lines
regenerated from different calli may differ

Table 5. Area under discase progress curve (AUDPC) and relative rank, days (0 maturity, and yield
and relative rank of 19 soybean lines regencrated from organogenic cultures of cv. BSR201 and five
commercial cultivars following protection with benomyl in the field in 1994

AUDPC Yield
Lines or comparison Value Rank  Maturity dale Kg/ha Rank
Intermediate®
2322 27 5 Sept. 12 2,544 23
2335 a5 18 Sept. 12 2993 10
2354 37 19 Sept. 14 3,165 4
2387 3R 21 Sepr. 13 2906 13
2681 33 10 Sept. 16 3,108 7
2700 26 2 Sept. 13 2815 17
2709 39 22 Sept. 15 3119 6
2728 24 1 Sept. 16 2,695 21
2733 34 13 Sept. 19 3,163 5
2734 i3 11 Sept. 19 3,460 l
Susceptible”
2281 26 3 Sept. 11 2,510 24
2284 i5 16 Sepl. 1 2,947 12
232§ 35 17 Sepl. 12 2818 16
2330 34 12 Sept. 14 2876 15
2442 28 6 Sept. 8 2559 22
2447 38 20 Sept. 10 2,789 18
2455 43 24 Sepr. 9 2,742 20
2692 35 15 Sept. 13 3,073 8
2699 34 14 Sept. 13 3,003 9
Check culuvars
ASG943 31 8 Sept. 17 3,377 2
BSR201 40 23 Sept. 13 2,880 14
Burlison 29 7 Sept. 14 2,773 19
Kemwood 27 4 Sept. 12 1,359 3
Sturdy 31 9 Sept. 9 2984 11
FLSD* N§d 72
Means
Intermediate/10 lines 32 Sept. 13 2997
Susceptible/Mlines 34 Sept. 11 2813
Check cultivars 3 Sept. 13 3073
Three lowest AUDPC lines® 30 Sept. 18 3106
Comparisons
Intermediate vs. susceptible NS 0.01 NS
Intermediate vs. check cultivars NS 0.01 NS
Susceptible vs. check culuvars NS 0.05 0.05
Three lowest AUDPC lines vs. BSR201 0.05" 0.01 NS
# Intermediate = 10 lines with intermediate reaction from progenies of R« and Ry generations,
" Susceptible = nine lines with susceptible reaction from progenies of R and R, generations.
¢ Fisher's protected least significant difference (P = 0.05).
4 Not significant,
¢ Three lowest AUDPC lines = 2728, 2733, and 2734.
! Means differ significantly at = (.05.
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Table 6. Area under disease progress curve (AUDPC) and relative rank, days to maturity, yield and relative genetically and have different backgrounds
rank for 19 soybean lines regenerated from organogenic cultures of cv. BSR201 and five commercial culti- for disease resistance

vars following inoculation with Seproria glveines in the field in 1994 There have been reports of successful in

AUDPC Yield vitro selection for resistance. The selection
Lines or comparison Value Renk Maturitydate  Kgha  Rank of T-toxin resistance in tissu¢ culture of
i St corn inbreds resulted in the isolation of
m;?f; o 832 14 Sept. 7 2188 13 many resistant cell lines that were stable
2135 860 15 Sept. 6 2353 19 over time (6). The regenerated lines from
2354 791 9 Sept. 8 2.278 18 protoplast-derived callus of tobacco were
2387 788 8 Sept. 7 2481 Lo shown to be useful for resistance to wild-
Egg(l} :ié) ? ;:Ptg izgg ?I, fire disease {24). In our study, some degree
i ihs 3 schg 2458 g of resistance from three regenerated lines,
2728 5710) | Sept. 12 2 868 2 2728, 2733, and 2734, obtained from calli
2733 585 3 Sept. 13 2,728 4 of BSR201 were stable in the R, and Ry
2734 376 2 Sept. 14 2.8%0 l generations and these also had higher
Susceptible® yields. Agronomic traits of these regener-
2281 895 17 Sep 4 24258 1 ated lines were similar to BSR201. These
2284 902 20 Sept. 4 2,106 23 advanced lines had resistance to brown
225 ;B o4 a8 stem rot (10) as does BSR201 (23). Since
2330 910 21 Sep. 3 2,346 15 ; %
3439 953 2 Sept. 10 2116 22 some of these lines seiec.tad from calli of
2447 897 19 Sept, 8 2982 17 BSR201 have better resistance to brown
2455 973 24 Sepr. 3 2,103 24 spot and have higher yields than BSR201,
2692 779 7 Sept. 7 2354 14 these advanced lines will be useful as im-
2699 812 1z Sept. 7 2,336 16 proved germ plasm.
Check cultivars
ASG2943 821 13 Sepl. 11 2,64] 6 ACKNOWLEDGMENTS
BSR201 835 18 Sept. 5 2420 12 We would like te thank R. L. Warsaw for assis-
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Maturity date Average Sept. 13 Sept. 7 — 6 days tant o the toxin(s} produced by Fusarium ox-
L0 lines from intermediate Sept. LS SepL 9 -6 days ysporum. £, sp. medicaginis. Plant Sci. Leu.
9 lines from susceptible Sept. 11 Sept. & ~ 5 days 34:153-184,
5 check cultivars Sept. 13 SepL 7 - 6 days %. Horsfall, J. G.. and Barrawr, R. W. 1945, An
BSR201 Sept. 13 Sept. S - 8 days improved grading system for measuring plant
3 lowest AUDPC lines Sept. 18 Sept. 13 - 5 days diseases, (Abstr.) Phytopathology 35:655.
. . 10. Lee, G. B. 1995, Host range of Septoria gly-
Yield (kp/ha) Average 2,944 2436 - 508 (17 ; i ; :
10 lines fomn iitémedisie 2997 2544 —451(19) cines, quummcmmn_ of partial resistance, and
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